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1. Henun, 3a0a4M ¥ IVIaHUPYeMble Pe3yJbTaThbl 00y4eHHs 110
AUCHUILINHE

K oCHOBHBIM yensim OCBOCHHS AUCHMIUIMHBI «MaTteMaTHuecKuil aHajau3y CleyeT OTHE-
CTH:

- BOCIIUTAHHE Y CTYJIEHTOB OOIIEeil MaTEMaTUYECKON KYJIbTYpPHI;

- mpuoOpeTeHne CTyJEHTaMH HIMPOKOT0 Kpyra MaTeMaTH4eCKUX 3HaHUM, yMEHUI U HaBbI-

KOB;
- pa3BUTHE CITIOCOOHOCTH CTYJAEHTOB K HMHIYKTHUBHOMY W JCAYKTHBHOMY MBIITUICHHIO

Hapsily ¢ pa3BUTUEM MaTEMAaTUYECKON UHTYULINY;

- YMEHHUE CTYJEHTaMH Pa3BUBaTh HABBIKM CAMOCTOSITENIbHOTO U3yueHUsl yueOHOM 1 Hay4-
HOM JINTEPATypBbl, COAEPKALLECH MATEMAaTUYECKUE CBEICHUS U PE3YIIbTaThl;

- IOJITOTOBKY CTYJIEHTOB K JIEATEIHHOCTH B COOTBETCTBUH C KBaJU(UKALIMOHHON XapaKTe-
pPHUCTHKOI OakanaBpa M0 HalPaBJICHUIO, B TOM YHciie (POPMUPOBAHUE YMEHUN HCIIOIB30BaTh OCBO-
€HHbIE MAaTEeMAaTUYECKHE METOIbI B TPO(EeCcCHOHAbHOM 1eATeIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHAX IH(-
POBOM TypOYJIEHTHOCTH M BBICOKUX TEXHOJOTHYECKHX PHCKOB COBPEMEHHOH IU(POBOIl 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam OCBOEHUS TUCHUIUIMHBI «MaTeMaTH4ecKuil aHanu3 clieAyeT OTHe-
CTH:

- OCBOGHHUE CTY/IEHTAaMU OCHOBHBIX MOHATUH, METOJIOB, (DOPMUPYIOIIUX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOJUMYIO JUIsl YCIEIIHOTO PELIeHMsI IPUKIIaIHbIX 33]1a4;

- (hopMupoBaHHe y CTyAeHTa TpeOyeMoro Habopa KOMIIETEHIUI, COOTBETCTBYIOIIUX €r0
HAIPaBJICHUIO TIOJrOTOBKH M 00ECIIEUYHBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO6yuenue no qucHuruiiHe «MaTeMaTHUeCKUid aHaIu3» HalpaBlieHo Ha (OpMUpOBaHKE Yy 00y4Ya-
FOLIUXCS CIAEAYIONINX KOMIETSHIIHIA

Kox n HamMeHoBaHNe KOMIIETEHIIUIA

HH}II/IKaTopr JOCTHKCHUSA KOMIIC-
TCHIHUU

OIIK - 3. CriocobeH NpuMeHsTh COOTBETCTBY-
IO (PU3KKO - MaTeMaTHYECKU anmapar,
METOBI aHAIHM3a U MOJICITUPOBAHHSI, TEOPETH-
YEeCKOI'0 M SKCIEPUMEHTAIBHOIO CCIIE10Ba-
HUS TIPH peIIeHUH MTPOPECCUOHATBHBIX 3324

NOIIK-3.1. Mcnionp3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCLUIIINH, METOIbI
ayreOppl 1 MaTEMaTHYECKOI 0 aHalln3a, JUd-
(bepeHIaTbHOr0 U HHTETPAIbHOI0 HCUHCIIe-
HUSl, YACIIEHHBIX METOJIOB; (PU3NYECKUE SIBIIE-
HUS U 3aKOHBI MEXAHUKH, TEPMOJINHAMUKH,
AIIEKTpUYECTBA MarHETU3Ma, ONTHKU.
NOIIK-3.2. BeimosHseT aHainu3 1 MOJIEIUPO-
BaHUE, TEOPETUYECKUE U SKCIIEPUMEHTAIIb-
HbIE MCCIIeI0BaHUS IPU pelIeHuu npodeccu-
OHAJIBHBIX 33J1a4 C UCMOJIb30BaHUEM (PU3UKO-
MaTEMaTUYECKOTO anrmapara.

NOIIK-3.3. [TpuMeHsieT METOIbI BBISIBIICHUS
po0JIeM B JIEKTPOIHEPreTHUECKOI OTpacin
C UCMOJIb30BaHNEM HABBIKOB aHAJIUTUYECKOTO
Y DKCIEPUMEHTAIBHOIO UCCIIEJOBAHMSI OC-
HOBHBIX (PU3NYECKUX 3aKOHOB U TEXHOJIOTHU-
YECKUX MTPOLIECCOB.




2.

MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTelbHOH NPOrpaMMbl

JlucuuramHa OTHOCUTCS K 00s3aTenbHON YacTtu Ojo0ka b1: Momaynpe «MareMaTuueckue u ecre-
CTBEHHO-HAYYHBIC TUCIMUILIUHBIY.
JuctunnuHa 6a3upyercs Ha CIeAYIOIeH, PO ICHHON AUCITUTUIHHE:

- TMHEeWHas anreopa.

JucnumimHa «MarteMaTHYeCKH aHAIN3) JJOTUYECKH CBA3aHa C MOCIICTYOIIMMHE JHUCIUATIIMHAMH:
B obazamenvuoil vacmu:

MaTeMaTU4eCKUil aHaJIH3;

¢busnka;

TEOPETHUECKHE OCHOBBI DJICKTPOTEXHUKH;

TEOpeTHYecKass MEXaHUKa;

AIIEKTPOHUKA;

HSKOHOMHKA U YIIPABICHUE B YHEPTETHKE.

B yacmu, OI’I’lHOC}ZZ/l/;elZCﬂ K 9J1EKIMUBHbIM ducuunﬂuHaM:

MAaTeMaTUUCCKHUEC MCTOAbl MOJACIIMPOBAHUA U aHaIn3a 3JICKTPUICCKUX U DJICKTPOHHBIX
CHCTEM.

3. CTpyKTypa u coepkaHue JTUCHUILTHHbI

OO6m1ast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIIACT 4 3aueTHbIC eUHUIIBI -144 yaca.

3.1. Buabl yueOHOI padoThl M TPYA0€MKOCTH

3.1.1 Ounas ¢popma o0y4yeHus

n/n Buj yueoHoii padoThl KOIJ:;‘;?TBO Cemectp 2
AyIMTOpHBIE 3aHATHS 72 72
B Tom uncie:
Jlexumn 18 18

1.

, CeMuHapcKue/mpakTHUECKHUE 3aHATUS o4 o4
JlaGopaTopHblie 3aHATHS - -
CamocrositeibHas padoTa 72 72
IIpoMeskyTOUHasI aTTeCTALUSA

3K3aMEH D C)
Hroro 144 144
3.1.2 3aounas ¢opma o0yueHust
n/n Buj yuedHoii padoThl Koanecrso Cemectp 2
4acoB




AyIMTOpHBIE 3aHATHS 20 20

B ToMm uucne:

Jlekuun 8 8

CeMmuHapCKue/IPaKTHUCCKUE 3aHATHS 12 12

JlaBoparopHble 3aHATHS - -

CamocrosiTejibHasi padoTa 124 124

IIpomeskyTOouHAs aTTeCcTAIIUSA

SK3aMeH ) ]

Hroro 144 144

3.2. TemaTrnmuyeckuii MJIaH U3yYeHUs] TUCITUTIINHBI

Temarnueckue TUTaHbI H3YyYSHUS TUCIUTUIMHBI IO OYHOM U 3a09HON (hopMaM oOydeHUs pa3me-
IIeHbI B MPUJIOKeHUH 1 Kk paboueit mporpamme.

3.3. ConepxaHue pa3aejoB THCIHUNITHBI

BBenenne

HpeI{MCT, 3aaa4u U COACPKAHUEC JUCHUTIIIMHBI. OCHOBHBIE 3TaIlbI Pa3BUTHA AUCHUILIMHBI.
CprKTypa Kypca, €ro MECTO U POJIb B IIOAT'OTOBKE 6aK8.J'IaBpa, CBAA3b C APpYIr'UMHU JUCHUTIIIIMHAMU.

Paznen 1. InddepenunaibHoe ucunciaenne GyHKuMii 01HON nepeMeHHOIH

Tema 1. Yucnosas nocnenosarenbHOCTh. [Ipeaen 4ncioBoi nocne10BaTebHOCTH U €T0
cBoiictBa. @ynkius. [loctpoenue rpaduxos pynkuuid. [Ipenen pynkunn. OCHOBHBIE TEOPEMBI O
npenenax yHkuuu. I[lepBelii 1 BTOpoit 3amedarenbHble npeaesbl. CpaBHEHHE OECKOHEUHO MaJbIX
1 OECKOHEYHO OOJBIINX BEJINYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJIble BETNYNHBI.

Tema 2. HenpepbIBHOCTb (DyHKIIMH B TOUKE U Ha MPOMEXYTKe, TOUKH pa3pbiBa PyHKIUH,
ux knaccudukanus. ACUMOTOTHI rpaduka GyHKIUH, UX Ki1accudukarius.

Tema 3. IlpousBogHas ¢pyHKIuu. ['eomMmeTpudeckuit 1 pU3MUECKUI CMBICI TPOU3BOAHOM.
[IpaBuna nuddeperurpoBanust 1 GOpMyJIbl BBIYUCIEHUS TPOU3BOIHBIX. Talnua mpou3BOAHBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMHI. Brruncienne npons3BoaHbIX (GYHKIUH, 3aJaHHBIX pa3iny-
HBIM 00pazoMm.

Huddepenunan. [IponsBoansie 1 quddepeHnnansl BeICHMX NopsaakoB. [IpulamkeHHble
BBIYHCIICHHS C TOMOIIBI0 AU(dEepeHIInaIoB.

Tema 4. IIpasuno Jlonutans. ®opmyna Telnopa. PackpeiTue HeonpeneaeHHOCTEN pa3-
JUYHOTO THMA. Pa3nokeHue OCHOBHBIX dleMEeHTapHBIX QyHKIMi 1o popmyne Teitnopa. [Tpubnu-
YKEHHbIE BBIYUCIICHUS ¢ TOMOIIbIo hopMyibl Teinopa.

Tema 5. OcHoBHBIE TeopeMbl AUPPepeHINATBHOTO UCUUCICHUS. MOHOTOHHOCTh (PyHK-
1uu, SKkcTpeMyMbl Heo6xoqumble U 1OCTATOYHbBIE YCIOBUS MOHOTOHHOCTH, JIOKQJIBHOTO 3KCTpe-
myMma. MccenenoBanue BeIykJIocTH rpaduka pyukiun. Touku neperuda rpaduka GyHKIMH.

O6mas cxema uccienoBaHusl GYHKIMM U MOCTpoeHus ee rpaduka. CBoicTBa (yHKIIHH,
HENpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblee 3Ha4eHus1 GYHKIIUU Ha OTPE3Ke.

Paznen 2. InddepenunaibHoe ucunciaenne GyHKIMil HeCKOJbKHX NepeMeHHbIX



Tema 1. ®yHKIIMN HECKOJIBKUX NEPEMEHHBIX. JINHUM U NOBEPXHOCTH YpOBHs. YacTHbIe
npou3BoaHbie. [lomubiit nuddepeniman. [IponsBogHbIe CIOXKHON (PYHKIIMH HECKOJBKUX Tepe-
MEHHBIX. YacTHBIE IPOU3BOIHBIC U AU(PepeHIraibl BRICIINX nopsaakoB. Teopema IlIBapia.

Tema 2. [IpousBoaHas o HanpasieHuto. [’ paguent. Kacarenbnas k kpuoid. KacarenpHas
IUIOCKOCTh U HOpMallb K moBepxHocTH. Dopmyna Teinopa. DkcTpeMmyM (DYHKIMH HECKOJIBKHUX
nepeMeHHbIX. Heo0Xoumbie U 10CTaTOYHbIE YCIOBHSI SKCTPEMYyMa.

Pazgen 3. UHTerpanbHoe ucYHCIeHHe

Tema 1. IlepBooOpasnas. Teopema cymiecTBOBaHUSI HEONpEAEICHHOro MHTerpaia. He-
OTIpeJICIEHHBI MHTETpall U ero CBOMCTBA. TabiuIia MHTETrpajoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHKIMA. MeToJ HermocpeICTBEHHOI'O MHTEIPUPOBAHHUS.

MeToab! UHTETPUPOBAHUS C TOMOIIBIO 3aMEHBI IIEPEMEHHOM, TOABEICHUEM 1101 3HaK Ju(QepeH-
nuana. MeTo MHTErpupoBaHysl 110 4acCTsAM.

WuTerpupoBanue paiMoHaIbHBIX Jpo0eii, HHTETPUPOBAHNE HEKOTOPBIX BUJIOB HPPAIIMOHAIBHBIX
Y TPUTOHOMETPUYECKUX (PYHKIIMH.

Tema 2. 3amaun, NpUBOASAIINE K MOHATHIO ONPENEICHHOro HHTEerpana. OnpeneneHHbIi
UHTErpall, €ro CBOMCTBA. Y CJIOBHSI HHTErpupyeMocTh. IHTerpai ¢ nepeMeHHbIM [IPeIeIoM UHTE-
rpupoBanust. @opmyna Hetorona — JleiiOHuna. 3aMeHa nepeMeHHOM B OIIpeIeIEHHOM UHTErpasle.

[TpunoxeHus onpeielIeHHOr0 HHTErpaila B TeOMETPUM U MEXaHMKe (BBIYMCICHHE IUIOIIa-
Jeii TUTOCKUX (UTYp, JUTMHBI KPUBOW, 00HEMOB.

Tema 3. HecoOcTBeHHBIE MHTErpaJIbI IEPBOTO U BTOPOIo poja (110 OECKOHEYHOMY IIPOMe-
KYTKY, OT HEOIPaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM IIPOMEKYTKE), UX CBONCTBA.

Tema 4. 3agaun, NpUBOSIIME K KPaTHBIM UHTErpasiaM. /IBoiHOM U TpoitHOI MHTErpasl,
nX cBOMCTBA. IIpaBuia BEIUMCICHUS JBOMHBIX UHTETPAJIOB.

3.4. TemaTuka MPaKTHYECKUX 3aHATHH MO TUCHHUILINHE
«MaremMaTHYeCKMI AaHATU3)

3.4.1. Ounas ¢popma o0yueHus

Ne Tema 3aHgaTHA

1 Paznes 1. DineMeHTHI MaTEMaTHYeCKOI0 aHAJIM3A.

Yucnosas nocnenoBareabHOCTh. [Ipenen 4nciioBoil mocaeaoBaTenbHOCTH U €T0 CBOM-
ctBa. [IpaBuna npenensHoro nepexona. @yukmus. [Ipenen dynkuuu. Teopemsr o pee-
nax ¢ynkuuu. [TepBblil 1 BTOpoii 3aMedaTesIbHble IPeebl.

2 CpaBHeHHEe 0€CKOHEYHO MaJlbIX U OECKOHEUHO OOJBIINX BEJIMYMH. DKBUBAJICHTHBIE Oec-
KOHEUHO MaJlble BEJIMYUHBI.

3 PackpeiTre HeonpeaeneHHOCTeN pa3InyHOro TUIIA

4 HenpepbiBHOCTh QyHKIIMI B TOUKE U HAa IpoMexKyTke. OTHOCTOpOHHUE Npeienbl. TouKu
paspsiBa pyHkuuu. [lpumepsl pemeHus 3agay

5 ITpousBonnas ¢yuxuuu. [Ipasuna quddepenpoanns 1 GOpMysbl BHIYUCICHUS MPO-
n3BoHBIX. Texnuka nuddepeHnupoBanus

6 JuddepenunpoBanre oOpaTHEIX GYHKIUHN, QYHKIHMA, 3aJaHHBIX HESBHO, TapaMeTprye-
CKH, Jjorapupmuueckoe audepeHpoBaHue

7 Huddepennunan. ['eomerpuueckuit cmbicn auddepennnana. [Ipoussoausie n nuddepen-
IIMAJIBI BBICHIMX MOPsAAKOB. [IpuOIMKeHHbIE BRIUMCIECHUS C TOMOUIBIO TU(PepeHIINATIOB.
8 [IpaBuno Jlonurtansa. @opmyna Telnopa. PackpeiTie HEONMpeaeIeHHOCTEW Pa3IMYHOTO
tuna. Pa3nokeHusi OCHOBHBIX 2JIEMEHTapHbIX GYHKUIUH 1o Gpopmysie MakiiopeHa.

9 [TpuGnuxeHHble BEIYUCIECHHS ¢ TOMOIIBIO opmyibl Teitnopa.

10 | [TomHOE MccaenoBanne GyHKIUH U TOcTpoeHue rpaduKoB. [Tpumepst




11 | [HonmHoe uccnenoBanue GyHKUUH 1 mocTpoeHue rpadukos. [Ipumeps! (mpomomkeHne)
CamocrosarenbHas padora Nel Ha cemMuHape 1Mo GpyHKIUSAM OJHOM epeMeHHON

12 | Pa3nen 2. DyHKUHMH HECKOJBKHUX NepeMeHHbIX. JINHUM 1 TOBEpXHOCTH YpoBHS. YacT-
HbIE MTPOU3BOJIHBIE U AU(PepeHIIna NepBoro nopsIKa.

13 | [Honnseni nuddepenmuan. IIpousBognsie cnoxHoi GyHKiuu. [IponsBonHas GyHKIINH,
3aJlaHHOM HesBHO. YacTHBIC TPOU3BOIHBIC U AU(PEpEeHIINATBI BBICIINX MOPSIKOB. Teo-
pema IlIBapiia.

14 | IlpousBoanas 1o HamnpasieHuto. ['pagueHT.

15 | DOkcrpemyM QyHKIMH HECKOJIBKHX IepeMeHHbIX. HeoOX0oauMble U I0CTaTOUHbIE YCIOBHS
JKCTpeMyMa.

16 | CamocTosiTeibHas paGoTa Ne 2 HA ceMHHape M0 (PYHKIHUAM HECKOJIbKHX MepeMeH-
HBIX

17 | Pa3gen 3. UHTerpajibHOE HCYHCIEHHE
[TepBooOpaznas. HeonpeneneHHbIil HHTErpall U €ro CBOMCTBA. MeETOJ| HEeMOCPEACTBEH-
HOT'O UHTETPUPOBAHUS.

18 | UHTerpupoBaHue ¢ TOMOIIBIO 3aMEHBI IIEPEMEHHOM, TIOJIBEJCHUEM IT0/1 3HAK AU(PEpeH-
nuana. MeTo THTErpupOBaHUs MO YaCTAM

19 | UnTerpupoBaHue parMoHaIbHBIX IPOOEH, HHTErPUPOBAHUE HEKOTOPBIX BHIOB UPPAITHO-
HAIBHBIX (PYHKIUH

20 | MaTerpupoBaHue TPUTOHOMETPUUECKHUX (DYHKITHI.

21 | BeauciaeHue onpeeieHHbIX HHTETpasioB 1o popmyne HeroTona-JleliOnuia. 3amena me-
PEMEHHON U MHTETPUPOBAHKE I10 YACTSIM B OIPEICIICHHOM HHTETpale.

22 | ITpuosxeHus ONPeIeIICHHOTO HHTErpajia B TeOMETPUHU U MEXaHUKE (BBIYHUCIICHHE TUTOIIIA-
neil mnockux (uryp, JUIMHBI KPUBOH).

23 | IIpuosxeHus! ONpeeIeHHOT0 HHTErpalia B TEOMETPUN M MEXaHHKE (BBIYHCICHHUE 00be-
MOB, TUIONIA/ICH TOBEPXHOCTH).

24 | HecoOCTBEHHBIC HHTETPAIIBI IIEPBOTO M BTOPOTO POJA, UX BBIYUCIICHUE.

25 | 3agauu, MpUBOASINKE K KpaTHBIM MHTETpajiaM. BeruricieHue JBOMHBIX MHTETPAlIOB CBE-
JIEHUEM K TTOBTOPHBIM. 3a71aud Ha U3MEHEHHUE TOPSIKa HHTETPUPOBAHUS B JBOITHOM WH-
Terpaie

26 | I'eomerpudeckue u (pU3MUECKHUE TPHIIOKEHUS KPATHBIX HHTETPAJIOB, TIPUMEPHI BRIYUCIIC-
HUSL.

27 | KoHTponbHOE TECTUPOBAHUE TI0 KYpCY.

3.4.2. Ounas ¢popma o0yueHus
4. Ne Tema 3ansiTus
/1
1 Pa3nes 1. DineMeHTHI MaTEMaTH4YeCKOI0 AHAIH3A.
3a/auy Ha BBIUYMCIICHHE MIPEIETIOB YMCIOBBIX MOCIEI0BATENbHOCTEN U (PYHKINH.

2 Pemenue 3a1au Ha TeXHUKY AUQPHEPESHIIUPOBAHUS U IPUMEHEHHE TTOHSATHUS TIPOU3-
BOJIHOM K MCCIIEIOBAHUIO PYHKIIMNA U NOCTPOEHHUIO rpaduKoB PyHKIHUH.

3 Pa3nen 2. ®yHKIUM HECKOJIbKHX MePpeMEeHHbIX. 3a71a41 Ha BEIYMCIICHUE YaCTHBIX
MIPOU3BOHBIX, TPOU3BOIHON MO HAMPABJICHHIO, TPAJANEHTA U Ha UCCIIeI0BaHUE IKC-
TPeMYMOB (YHKIIMI HECKOJIbKUX MEPEMEHHBIX.

4 Pa3znen 3. UuTerpanbHoe ucuyucjaeHue. MeTonbl BEIYMCICHUST HEONPEICTICHHBIX
WHTETPAJIOB OT PA3IMYHBIX (YHKITHH.

5 Brruncienne onpeaeieHHbIX 1 HECOOCTBEHHBIX HHTETPAJIOB.

6 Brruncnenue kpaTHbIX UHTETPAJIOB.




4, Y4eOHO-MeTOAM4YEeCKOEe 1 MH(POPMALIMOHHOE 00ecIeYeHue

4.1. HopmatuBHbie 1okyMeHTbl H [OCTbI

@I'OC 13.03.02. DnekTpodHepreTika U JJEKTPOTEXHHUKA (YpOBEHb OakanaBpuara), yTBEp-
KJIeH puka3oM MuHuctepcTBa oopa3zoBanus u Hayku Poccuiickoit @enepannu 0128.02.2018
Ne 144 (pen. ot 19.07.2022 Ne 662)

. AkagemMuuecKuil yueOHbIH Tu1aH 1o HanpasieHuto nmoarotosku: 13.03.02 Dnexkrposneprerika
u anektporexHuka. [Ipoduns: DnekrpoobopynoBaHHe U HPOMBILIUICHHAS 3JIEKTPOHUKA.
®opma 00yuyeHus — ounas. 2023.

AKageMU4ecKuil yueOHBIH J1aH 1Mo HanpasyieHuo moarotoBku: 13.03.02 DnekTposHeprerrka
u anekTporexHuka. [Ipoduns: Dnekrpocradxenne. @opma o0ydeHus — 3aounas. 2023.

Vka3 Ilpesunenra Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «Ctparerun Hay4yHO-TEX-
HOJIOrH4ecKoro pazsutus Poccuiickont @enepanun».

[Ipuka3z MunuctepcTBa o6pa3oBanus U Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O06 ytBepxxaennn llopsiika MPUMEHEHUS] OPraHU3AUSIME, OCYHIECTBISIONIMMU 00pa3oBa-
TEJbHYIO I€ATEIbHOCTD, JIEKTPOHHOTO O0YUYEeHHS, AMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHO-
JIOTUH MU peaan3anuu o0pa3oBaTeIbHbIX IPOrPaMM».

4.2. OcHoBHasi JuTEpaTypa

@uxrtenronsi [.M. OCHOBBI MaTEMATHYECKOTO aHAJIN3A: YICOHUK /IS BY30B, 15-¢ u3.,
crep. CII6, Jlans. 2023. Yacts 1. 444 c.

@uxrtenronsi [.M. OcHOBBI MaTEMATHUECKOTO aHANIM3a: YUeOHUK /Ui BY30B, 14-¢ u3j.,
crep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpsasues JI.J[. Kpatkuii kypc marematudeckoro ananuza. T.1. Juddepenuuansnoe u uH-
TerpajibHOE UCUUCICHUS (PYHKUUN OJHONU nepeMeHHOM. Panpl: YueOHuk [DneKTpoHHBIN pe-
cypc]: yueO. - DnekTpoH. naH. - Mocksa: ®usmatnut, 2015. - 444 c. [Pexxum gocryna: URL:
https://e.lanbook.com/book/71994 - 3ar. ¢ skpaHna.]

4.3. JlonoJHUTeNbHAS JIUTEPATypPa

[Muckynos H. C. luddepenunanbHoe U UHTErpaTbHOE MCUYHUCIEHUS Ui BTY30B. B 2-x TO-
Max. M.: UuTterpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

3y6xkoB B.I'., JIsxoBckuii B.A., Maptbeinenko A.M., Munocues B.b., ITymxkaps E.A. Kypc ma-
TEMAaTUKH JUTS TEXHHYECKUX BBICIIMX y4eOHbIX 3aBenenuid. Yactu 1-4. M.: MI'TI1Y, 2012. 400
9K3.

Kpatkuit xypc BbIcIiell MaTeMaTUkKu [DJIEKTPOHHBIA pecypc]: yuel. - DIEeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 «c¢. [Pexum  pocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.]

Bbyrpos .C., Hukonsckuit C.M. Beiciiast Matematrka: yueOHUK JUIs By30B B 3-X ToMax. M.:
Hpoda, 2009.

NuTerpanpHoe ucuncinenue QyHKIUNA OAHON U HECKOJIBKUX MEPEMEHHBIX. Teopus mos: Me-
TOAMYECKHE YKa3aHUS M BapUaHThl pacueTHO-Tpaduyeckux padort / bogynos M.A., Bopo-
nuHa C.U., ITokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMW», 2009.
Maremarnueckuii ananus. Teopus mipeaenoB u nuddepeHmaibHOe UCYUCICHHE: OCHOBHBIE
MOJIOKEHUS TEOPUH, METOAMYECKHUE YKa3aHUs U BapHAHTHI pacueTHO-Tpadudeckux padbot //
bonynos M.A., bopoguna C.U., KoporkoBa H.H., Tkauenxko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. JaexkTpoHHBIE 00pPa3oBaTeIbHbIE PeCypPChI


https://e.lanbook.com/book/93522

[IpoBenenue 3aHATHIA U aTTECTAIM BO3MOXKHO B IUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
cTeMbl AucTaHImoHHoro ooydyeHusi yausepcurera (CIIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTtemaTHKay 3JICKTPOHHBIX oOpa3oBarenbHBIX pecypcoB (DOP) mo Bcem pazaenam
MIPOrPaMMBI:.

DJIEMEHTBI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJn3a

HHTerpaibHOE UCYUCIICHUE
(GyHKIMI 0HOM TepeMEHHOMN
HuddepenunanbHoe ucuucie-
HUEe (PYHKIUN HECKOJIbKUX IIe-
pPEMEHHBIX

JlononHuTEIbHBIE TJ1aBbl MaTe-

MAaTHYCCKOI'O aHaJInM3a

https://online.mospolytech.ru/local/crw/course.php?id=3781

https://online.mospolytech.ru/local/crw/course.php?id=3362

https://online.mospolytech.ru/course/view.php?id=3592

Pazpaborannsie DOP BKIIOUAIOT TPEHUPOBOYHBIC H UTOTOBBIE TECTHI.
[Mopsinok npoBeneHust pabOT B AUCTAHIIMOHHOM (OopMaTe yCTAaHABIMBACTCS OTJCIBHBIMH PACIO-
PSOKEHUSIMH TIPOPEKTOPA MO y4eOHOW paboTe 1/Uii HEHTPOM y4eOHO-METOIUIECKON paboThI.

Kamnmﬁ CTYZ[eHT 066CH6‘~I€H I/IHI[I/IBI/Il[yaJIBHI)IM HCOFpaHI/I‘-IeHHI)IM I[OCTYHOM K BHCKTpOHHOﬁ

6I/I6J'II/IOT6K€ MOCKOBCKOI'O ITOJIMTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

WuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOAMYECKUE MAaTepHaIIbl B DJIEKTPOHHOM BHJIE, MPEI-

CTaBJICHHEIE HA CAUTE mospolytech.ru B pa3aciic: «HeHTp MATEMATUUYCCKOI'O 06pa3OBaHI/I}I>>

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

[Tone3nbie yuebHO-MeTOANYECKHE U MH(POPMAITMOHHBIC MAaTEPHAIIBI TIPE/ICTABIICHB HA CalTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB nHOPMAITMOHHO-TETIEKOMMYHHUKAITMOHHON ceTH «IHTepHET» 1J11 OCBOCHHS

JMCHUIUTMHEL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIu1eH3n0OHHOE H CBOOOHO pACIIpOCTPaHsieMoe MIPOrpaMMHOe
odecrieyeHue

Ne| HammenoBanue | Pazpaboruuk I1O | JoctynHocts (iu- | Ccbuika Ha Enunslii peectp
(mpaBoobiana- [IEH3UOHHOE, CBO- | POCCUUCKHUX MPOTPaMM JIJIsi
TEJb) 001HO pactpo- OBM u B/l (ipu Hamuuun)
CTpaHsieMoe)
1 | Astra Linux | OOO JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiO¢uc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase _id=9433
TEXHOJIOI'Mn" 75
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https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

4.6. CoBpeMeHHbIe podeccuoHaIbHBIE 0a3bl JAHHBIX U HH(OPMALHOH-
HbI€ CIIPABOYHbIE CHCTEMBbI

Ilepeyenns pecypcoB cetu UHTepHET, A0CTYNHBIX IJIS OCBOEHUS JMCLHHUIIJIMHbI:

HaumenoBanue Ccblika Ha pecypce HocTynHocTh

NudopmannoHHo-cipaBoYHbIE CHCTEMBI

Hocrtynna B cetn UH-
TepHeT 0e3 orpaHuye-
HUI

https://stackoverflow.co

Stack Overflow
m/

Hudopmanmonusie pecypebl CeTu

Koncybrantlloc http:// www.consultant.ru | ToctymHo

ITopran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa3oBaTenbHBIX cTad- | http://www.fgosvo.ru. JlocTyHO
JTApTOB BBICLIETO 0OPAa30BaHUS

JIeKTPOHHO-0HOINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ JocrynHa B cetu UH-
TEepHET 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | Jocrynna B cetn Un-
ru/ TepHeT 0e3 orpaHuye-

1305078

IIpodeccuonanbubie 6a3bl JAHHBIX

baza maHHBIX HAYYHOH JIEKTPOH- http://www.elibrary.ru JlocTyrHO
HOI OMOTMOTEeKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJMTeMaTHuecKas peepaTuBHO-
6ubnuorpaduueckas u
HayKoMeTpuueckas (6ubarnomerpu-
yeckas) 0a3za JaHHBIX

5. MaTepuajibHO-TeXHHYECKOE o0ecrnevyeHue TN CIUNINHBI

MaTepI/IaJ'IBHO — TeXHUYEeCcKasa 0aza YHUBCPCHUTETA oOecrieunBaeT IMPOBEACHUEC BCCX BUAOB
SaHﬂTI/II\/'I, NpeaAyCMOTPCHHBIX yqe6HLIM IJIaHOM, U COOTBCTCTBYECT HeﬁCTBYIOMHM CaHUTAapHBIM U
MIPOTHBONOXKAPHBIM IIPAaBUJIaM U HOpMaM.

Kadenpa «Maremarukay He pacriosiaraeT COOCTBEHHBIM ayTUTOPHBIM (DOHIOM U UCTIOJIb-
3yeT yuyeOHble ayTUTOpUU U3 o011ero GoHa YHUBEPCUTETA.
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[Tpu HeoOX0AUMOCTH AJIS MPOBEICHHUSI UHTEPAKTUBHBIX MPAKTUUECKUX 3aHATUH HCIIOB3Y-
IOTCSI KOMIIBIOTEPHBIE KIACChl YHUBEPCUTETA.

6. MeToanuyeckue peKoMeH aluu

6.1. MeToanyecKkue peKOMeHIAIUN ISl IPenoaaBaTes
10 OPraHu3anuu 00y4eHust

[Ipexxne Bcero, cieayer 0OpaTUTh BHUMaHUE CTY/IEHTOB Ha TO, YTO IPAKTHUUYECKU BECh U3Y-
YaeMblii UMU MaTepual He TpeOyeT KaKoW-Tu00 CreUaIbHON (JIOMOTHUTEBLHOMN) MTOATOTOBKH U
BIIOJIHE MO3KET OBITh YCIIEUTHO U3YYEH, €CIIU CTYIEHThI OyIyT MOCeNaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJTHSITH JIOMAIITHUE 33/IaHUS U TIOJIB30BaThCS (ITPH HEOOXOJMMOCTH ) CHCTEMOM TUIAHOBBIX KOH-
CyJIbTallUi B TEUYEHHE KAXKIOTO ceMmecTpa. Bomexamme B Kypc MaTaHaiu3a pa3felbl SBISIOTCS
KJIACCUYECKUMHU, B TO K€ BPEMS OHH IMPAKTUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MIPOCTPAHEHHUE JIJIsl PELICHUS Pa3HOI0 poJa 3a7a4 BHYTPU CaMOM MAaTEMATUKU U MPUKIIAIHBIX 3a-
nay. MIX ocBOEHHE MOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apTYMEHTHUPOBAHO U SICHO CTPOHTh
YCTHYIO U MMHUCbMEHHYIO PeYb, YCIEIIHO MPUMEHITh HAKOTIIEHHBIE 3HAHUS B TPO(EeCCHOHANBLHOM
NEeSATEIbHOCTH.

HeoOxonumo ¢ camoro Havasna 3aHSITHI PEeKOMEHIOBATh CTYACHTaM OCHOBHYIO U JIOTOJ-
HUTEJIBHYIO JIUTEPATYPY, & B KOHIE CEMECTPA JIaTh CIIUCOK BOMPOCOB ISl TIOATOTOBKHU K 9K3aMEHY.

Ha nepBom 3aHsATHY MO JUCHMILIUHE CIEAYET 00513aTeNbHO TPOUHGOPMUPOBATH CTY/ICH-
TOB 0 BUJE U (OpMaX TEKYIICH U MPOMEKYTOYHOM aTTeCTalUi 1O AUCIUIUIMHE, CPOKAX UX MPO-
BEJICHHUSI, YCIOBHSX JIONYCKa K MPOMEXYTOUHON aTTECTAllMU, TPUMEHSAEMBIX BUAAX TPOMEXKY-
TOYHOT'O KOHTPOJIA.

W3noxeHne TeopeTUuecKoro MaTepHualia JIOJKHO COIPOBOXKIATHCA HWILTIOCTPATUBHBIMU
puMepamu, TIATEIHFHO OTOOPAHHBIMU MPETOJaBaTEIEeM TaK, YTOObI TEXHUYECKHUE TPYAHOCTH U
BBIKJIAJIKH [IPU PELLICHUH 33/1a4i HE OTBJIEKAJIA OT IJIaBHOTO: OCMBICICHHUS UJE€U U CYTU IPUMEHS-
eMbIX MeTo10B. CiieyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTUYECKOTO TPUMEHEHHUS PACCMOTPEH-
HBIX Ha 3aHATUSAX YpaBHEHUU U GOpMYyII.

[IpakTuueckue 3aHATHS JOJKHBI ObITH OPTAHU30BAHBI MPEMOAABATEIIEM TaKUM 00pazoM,
9TOOBI OCTABAIOCH BPEMs HA MEPUOJUYECKOE BHITIOJHEHHE CTYIEHTaMU HEOONIbIION caMOoCTOs-
TENBbHON PabOTHI B AyAUTOPHUH ISl IPOBEPKU YCBOEHUS M3JIOKEHHOTO MaTepHara.

[IpenogaBatens, BeNyIIUi MPaKTUUECKUE 3aHATHS, JOKEH COTJIaCOBBIBATh yueOHO-TEMa-
TUYECKHH IJIaH 3aHSATHH C JIEKTOPOM, UCTIOJIB30BATh €IMHYIO0 CUCTEMY 0003HAUCHUM.

[IpenogaBaremnto ciaenyeT 10OMBATHCS CHUCTEMATHYECKOW HEMPEPBIBHON pabOTHI CTYICH-
TOB B TEYCHHE CEMECTPaA, HEOOXOIMMO BBISIBIIATH CUIIBHBIX CTYJACHTOB U NMPUBJIEKATh X K HAYYHOUH
paboTe, K yJacTHUIO B pa3HOTO poja OJMMITHAIaX U KOHKypcax.

CTyaeHT J0DKEeH ONIyIaTh 3aMHTEPECOBAHHOCTh MPETO/IaBaTelis B JOCTHKCHUH KOHEU-
HOTO pe3ylibTaTa: B MPUOOpPETEHHH OOYYAIOIIMMHUCS TPOYHBIX 3HAHWMA, YMEHUW U BIAJCHUS
HaKOIUIEHHOW MH(pOpMAIIUEH I pelIeHus 3aa4 B MpohecCuOHaTbHOM NeITeTbHOCTH.

6.1.1. O6pa3oBaTebHbIE TEXHOJIOTHH

[IpoBenenHue 3aHATHI W aTTECTAI[UH BO3MOXHO B JIMCTAHIIMOHHOM (opMare ¢ mpuMeHe-
HHUEM CHUCTEMBI IuCcTaHIMOHHOTO oOyuenus yauBepcutera (CAO-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadenpoit «MaremaTrka» 3IeKTPOHHBIX 00pa3oBareibHbIX pecypcoB (DOP) o Bcem pasne-
JaM mporpamMmsl (cM. 1. 4.4).

[Topsimok npoBesieHus paboT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTAEIbHBIMU
pacnopsKeHUSIMH TIPOPEKTOpa Mo y4eOHOM paboTe W/MIU LEHTPOM y4yeOHO-METOIUYECKON pa-
OO0THI.
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6.2. MeTtoanyecKkue yKa3aHus JJisl 00yUAKOIIMXCS MO0 OCBOEHUIO
AUCHUTLTHHBI

Paznea 1: nudpepenunanbHoe ncunciaenue GyHKuui 0JHOH nepeMeHHO

[Tpu m3ydenun qudQepeHnnaibHOro HCUUCICHU GYHKIUN OAHOM IepeMeHHOoi oOpaTuTe
BHUMaHHE Ha MMOHATHUE Mpejiena GyHKIUN B TOUYKE U METO/bI ero Beruucnenus. [Ipenen — oqHo u3
OCHOBHBIX MOHATUI MaremaThueckoro anamusa. [Ipu Bblqpfc@emm IpeIeioB (byHKI_I%I/I HAJIO,
HPEX/E BCErO, BBUSICHUTH XapakTep HEOMpPEICICHHOCTH , ,0-0,0-00,1% " Urober

o )
OBJIA/IETh TEXHUKOM PEIICHHUs 3a/1a4 Ha BHIYUCICHUE MIPEIEIIOB, HAJI0 3HAThH JIBAa 3aMeUaTeIbHBIX
npeena, TabauIly SKBUBAJIEHTHBIX OECKOHEYHO MallbIX, MpaBuiio JlonuTanis, pa3nuyHble TPUEeMbI
PaCKpBITHSL HEOTIPEICTICHHOCTEH B 3aBUCUMOCTH OT BHJa (DYHKIIMM M PEIIUTH JOCTATOYHO OOJIb-
10€ KOJIMYECTBO 3a/1a4.

[lpr uM3ydyeHWU TeM, MOCBSIIEHHBIX NPOM3BOMHONW M muddepeHnrany (QpyHKIUH, HAIO0
OCMBICIIUTh UX T€OMETPUYECKUI CMBICI, TOHUMATh pa3inyue Mexay HuUMH (auddepenuuan - 3To
TJIaBHAs JIMHEHHAs 9acTh npupamieHus Gyakuun). TBepao 3HaTh (Kak TabIuIly yMHOXKEHuUs) (hop-
MyIbl [udGepeHIIpoBaHUS OCHOBHBIX 3JIEMEHTapHBIX (QYHKIUHI U npaBuia quddepeHnupona-
HUs (BCe, KOHEYHO, HO OCOOCHHO TIPaBIIIO TU(DHEepEHITMPOBAHUS CIIOKHON (PYHKIIHH).

OOpaTtute BHUMaHUE Takxke Ha ocobeHHocTH nuddepenHupoBanus GyHKUNN, 3aJaHHBIX
B HESIBHOHM (pOopMe, TapaMEeTPHUECKH, Ha TIPUEM JIOTaprUPMIIEcKoro AudepeHIInpOBaHuUSI.

Cremyer 4eTKO 3HaTh U yMETh MPUMEHSTH AITOPUTM UCCIIeT0BaHUs (DYHKIMI U TocTpoe-
HUS TpaUKOB: OMpeIeIeHUEe TOYEK pa3phiBa (M UX KiIacCU(PHUKALIHIO), aCUMITTOT Tpaduka (BepTH-
KaJIbHOM, HAKIIOHHOW, TOPU30HTAJIHHOH ), HEOOXOIUMBIE U JIOCTATOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKIUH, CYIIECTBOBAHUS JOKALHOTO 3KCTPEMYyMa, TPOMEKYTKOB BBIMYKIOCTH U BOTHYTOCTH
(GyHKIMU ¥ TOUEK nepernoa.

Paznen 2: nudpepenunanbuoe ucunciaenue GyHKINi HECKOJIbLKUX MepeMEeHHbIX

[Ipu u3ydyeHun JaHHOTO pazjiena oOpaTuTe BHUMAaHKE Ha TO, YTO PYHKIIUS ABYX IEPEMEH-
HBIX UMEET HATJISIIHBIN T€OMETPUYECKUIN CMBICIT — 3TO TOBEPXHOCTh B TPEXMEPHOM MTPOCTPAHCTBE
Hamo ocMbICIUTh TOHATHS YaCTHBIX MPOU3BOIHBIX U TTOJIHOTO Aud depeHirana u 0coOeH-
HOCTh MX BBIUMCJICHHSI, OBJIAJIETh TEXHUKOW BBHIYHUCICHHS MPOU3BOAHBIX OT CIIOXHON (DYHKIIUU

HECKOJIbKUX nepeMeHHbIX. Cienyer oOpaTuTh BHUMAaHUE Ha TO, 4TO A pyHKUMU Z = Z(X, y)
0’z 0%z
CMEIIaHHbIE YaCTHBIE POU3BOHBIE BTOPOTO MOPsI/IKA paBHBI MEX 1y COOOM: = (Teo-

oXoy  Oyox

pema IlIBapria), To ecth mopsAoK AudhepeHITuPOBAHUS HE UMEET 3HAYCHUSI.

s GyHKIMK HECKOJIBKUX NEPEMEHHBIX CKOPOCTh U3MEHEHUSI (PYHKLIMU B IPOM3BOIBHOM
HaNpaBJICHUU XapaKTepU3yeTcsl MPOM3BOAHOM MO HANPABJICHUIO, a HAUOOJIBIIAs CKOPOCTh U3Me-
HeHusl QYHKIMH Oy/ieT B HalpaBJI€eHUH BEKTOpa I'paJiUeHTA.

Crnenyer oOpaTuTh B 3TOW TeMe BHUMaHKE HA HEOOXOAUMOE U JOCTATOYHOE YCIIOBUS CY-
IIECTBOBAHHUSA SKCTpeMyMa (QYHKIIUH HECKOJIBKHUX TIEPEMEHHBIX.

Pa3nen 3: uHTErpajbLHoOe HCYHCTEHHE

B uHTETpanbHOM HCUMCIIEHUH periaeTcs 3aj1ada, oOpaTHOM TOW, KOTOpas paccMaTrpvBa-
nack B Tu(depeHIHATFHOM HCUHCICHUH: HeOOX0IMMO HAMTH [T faHHO# GyHKun | (X) TaKYIO

(GyHKIIMIO, TPOU3BOHASA OT KOTOPOH ObuIa Obl paBHA 3alaHHON. HTerprpoBanue GpyHKIM — 10-
CTaTOYHO CJIOXKHBII pa3aen MaTEMaTUKH, OBJIa1€Th KOTOPBIM MOKHO TOJIBKO, €CJIM CTYAECHT «BO3b-
MET» 10CTaTOYHO OOJIBIIOE KOJUYECTBO HHTETPAIOB PA3HOTO TUIIA.
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Hano TBep0 3HaTh TaOIMIy HHTETPATIOB OT OCHOBHBIX AJIEMEHTAPHBIX (DYHKINI, OCHOB-
HbIE€ METO/Ibl MHTEIPUPOBaHUs (3aMEHa IEPEMEHHOM, MoABEICHHE MO 3HaK AU QepeHnmana, uH-
TErPUPOBAHUE IO YACTSAM, IPUEMBI BBIYUCICHUSI HHTETPAJIOB OT PALIMOHAIBHBIX IpoOeH, OT pa3-
HOTO THIIa TPUTOHOMETPUYECKUX (PYHKLUI).

Hano ocMmbIcauTh €IMHCTBO NOAX0AA K IIOCTPOCHUIO OIIPENEICHHBIX, KPATHBIX, KPUBOJIM-
HEHHBIX, IOBEPXHOCTHBIX MHTETPAJIOB — IIOCTPOEHUE HEKOTOPOW MHTErpaJlbHOM CyMMBI U IIpe-
JIETIbHBIN MTEPEXO/.

3HaTh T€OMETPUUYECKHI CMBICI U OCHOBHYIO (hOpPMYJTy BBIUMCIIEHUS OIPECIICHHBIX HHTE-
rpanoB — popmyny Hetorona — Jleiitbnuna, reomerpruueckue u GU3NIeCKue MPUIIOKEHHs Onpeie-
JICHHBIX U KPaTHBIX MHTErPaloB, YMETh HAXOJIUTh IUIOLIA/b IUIOCKOW (PUTYpBI, JUIMHY KPHUBOH,
00BbEM U IIJIONIA/Ib TOBEPXHOCTH TEJI BpAIICHUSI.

7. ®OHJ OLIEHOYHBIX CPEICTB

@oH/1 OLIEHOYHBIX CPENCTB MpenacTaBieH B [Ipuiokenun 2 x pabodeld mporpaMMe M BKJIIOYAET
pas3neis:

1. MeToibl KOHTPOJISL M OLICHUBAHUS PE3YJIbTATOB O0YUEHHUSL.
2. llIxana u KpUTEpHUU OLICHUBAHHS PE3YJIbTATOB OOYUYEHHUS.
3. OnieHOYHBIC CPE/ICTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. [IpomexxyTouHas aTTecTanusl.
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1. TemaTH4ecKui IJIAH JUCHUILIMHBI « MaTeMaTHYeCKUH aHAIN3»

®opma 00yueHust

Ilpunoswcenue 1

- OYHadA
I'ox na6opa 2023/2024
Buabi yueOHoli padoTsl,
Buabl camocTosiTeIbHOM pa- ®opmbi
BKJIIOYAsI CAMOCTOSITEIbHYI0 G0TEI
= padoTy CTyIeHTOB arrecra-
Ne § s B ’ CTyaenTon nuu
o Pasznen 2 % § ¥ TPYI0EMKOCTH B 4acax
S = S Pe-
J | I/C | JIa6 | CPC | KCP | K.P. | KIL. | PTP | ¢de- | K/p | D 3
par
Bropoii cemecTp
Paznea 1. Iludgdepenuunanbroe uc-
yuciaeHue GyHKUMA 0OIHOM NepeMeH-
HOM. YncnoBas mocienoBaTeabHOCTb.
1.1 2 1 2 2 4 +

[Ipenen ynciaoBO# MOCIEAOBATEILHOCTH
u ero coiictsa. [IpaBuna npeaensHoro

nepexona. Oynkuus. [penen Gpynkunu.
TeopeMsl 0 mpeaenax QyHKIHIH.
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Briiaua 3aganmii PI'P Ne 1 mo mare-
MAaTHYECKOMY aHAJIM3Y.

1.2

IlepBblif 1 BTOpPOI 3aMedaTesibHbIE Mpe-
nensl. beckoHeuHo Marbie 1 0ECKOHEYHO
OoJbIIME BEIUYUHBL. DKBHUBAJICHTHBIC
0OECKOHEYHO MaJible BeIMYMHBI. Packpsi-
THE HEOIPeIeJICHHOCTEH pa3Horo TUIIa.

1.3

HenpepsIBHOCTD ()YHKIIHMI B TOYKE U HA
npoMexyTtke. OJIHOCTOPOHHHE —IIpe-
nenbl. Touku paspeiBa (PYHKIHH, HUX
KJaccuuKanusi.

1.4

[TpomsBonnas ¢ynkuuu. ['eomerpuue-
CKMH M MEXaHWUYECKHI CMBICI IPOU3-
BonHOM. [IpaBuna auddeperunpoBanus
¥ (GOPMYIIBI BBIYMCICHHUS TPOU3BO/IHBIX.
Tabnuua nMponu3BOAHBIX OCHOBHBIX 3JIe-
MeHTapHbIX QyHkui. Texnuka nudde-
PEHLIUPOBAHUSA

1.5

Huddepennnan. [IpousBonusie u aud-
(depeHnraIpl BBRICIIAX TOPSAKOB. [Ipu-
OV KEHHBIE BBIYUCIICHUS C TIOMOIIBIO
nudepeHnmanos.

1.6

ITpaBuno Jlonurans. ®opmyna Teitnopa.
PazosxeHnsT OCHOBHBIX SJICEMECHTAPHBIX
¢byuknuit o gopmyne Teitnopa. [Ipu-
OJIM)KEHHBIE BBIYHUCIECHHUS C IIOMOIIIBIO
dbopmynsr Tetmopa.

1.7

OcHOBHBIE TeopeMbl TU(PepeHIaIb-
HOrO  HWcCUucieHUs. MOHOTOHHOCTh
¢bynkuuu, sxcTpeMyMbl. Heobxonumbie

16



U JIOCTaTOYHBIC YCJIOBUS MOHOTOHHO-
CTH, JIOKQJILHOTO dKcTpemyMa. Hcceno-
BaHME BBITYKJIOCTH Tpaduka QyHKIIHH.
Touku neperuoa.

1.8

OO6m1as cxema uccieoBaHus GyHKIIUU |
noctpoenus ee rpaduka. CBoiicTBa
GbyHKIMI, HEmpephIBHBIX Ha OTpPE3Ke.
HauGonbiiee 1 HauMeHbllee 3HAUYCHUS
(GyHKIIMHM Ha OTpe3Ke.
CamocrosiTesibHas padora Nel Ha ce-
MHHape Mo (PYHKUHMSAM OIHOI mepe-
MEHHOH

1.9

Paznen 2. ®yHKIHUA HECKOJBbKHX IIe-
peMeHHBbIX. [Ipenen u HeNmpepbIBHOCTS.
OcCHOBHBIE  CBOICTBa  HENPEPHIBHBIX
¢yukuuil. YactHele npousBoaHbie. [1o-
HbII 1uddepennnan.

Briiaua 3aianuii PI'P Ne 2 nio dpyvHk-

IMUAM HECKOJBbKHX IMEPEMECHHDBIX

1.10

[TpousBoaHbIE CIOXHON (DYHKIIMU He-
CKOJIBKMX TepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U AU(depeHIInaIbl BHICIINX
nopsinkoB. Teopema IlIBapuma. IIpous-
BOJ[HAs 110 HANPABIICHUIO. [ pasneHT.

10

1.11

DKcTpeMyM (YHKITMH HECKOJIBKUX TIepe-
MCHHBIX. HeO6XO)II/IMI)Ie 1 JOCTATOYHBIC
YCIIOBUS DKCTpEMyMa.
CamocrosiTesibHas padoTra Ne2 Ha ce-
MHHape MO0 (PYHKUMSAM HECKOJIbKHX
nepeMeHHbIX

11

1.12

Pa3nen 3. UHTerpasibHoe HCUMCTIEHHE

12
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[TepBooOpasnas. HeomnpeneneHHblid HUH-
Terpajl U ero cBoicTBa. Tabiuma uHTE-
rpajioB OT OCHOBHBIX JJIEMEHTAPHBIX
byHkumii. MeTom HemocpeACTBEHHOTO
WHTETPUPOBAHUS.

Beiaaua 3aganuii PI'P Ne 3 mo unre-
TPajJbHOMY HCYHUCIEHHIO

1.13

HuTerpupoBanue ¢ MOMOIIBI0 3aMEHBI
MEPEeMEHHOM, TOJBEICHHEM IO 3HAK
muddepennurana. Meroa UHTETPUPOBA-
HUS TI0 YaCTSIM

13

1.14

WHTerpupoBanue panyoHAIbHBIX JApO-
0eil MHTErpupoOBaHUE HEKOTOPBIX BUI0B
UppalMOHATIBHBIX M TPUTOHOMETpUYe-
CKUX (YHKIIMH.

14

1.15

3ana4yu, IPUBOJAIINE K IOHATHIO OIpe-
JeneHHoro uHrerpaia. CBoHCTBa ompe-
neneHHoro uHrerpana. ®opmyna Hero-
ToHa-JleiiOHuIa. 3aMeHa nepeMeHHO u
MHTETPUPOBAHUE TI0 YacTsSIM B OIpene-
JICHHOM MHTerpajie

15

1.16

[IpunoxeHus ONpeNeNeHHOTO HMHTe-
rpajia B T€OMETPUU U MEXaHUKE (BBIYHC-
JeHWe TIUIomanel TMIOCKUX  Guryp,
JUTUHBI KPUBOM, 00HEMOB, TIJIOIIAJIEH 110~
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTETpaibl MEPBOTO U
BTOPOT'0 pOJA, UX CBOMCTBA.

17

1.18

3ajauu, TpUBOASIINE K KPaTHBIM HHTE-
rpasiaM. J[BOWHOW M TpONHOW WHTE-
rpaJibl, UX CBOKMCTBA. BeiuncieHue 1Boii-

18
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HBIX MHTCIPaJIOB CBCACHHUEM K IMOBTOP-
HbIM. ['eomeTpuyeckue u Gpuandeckue
MMPUIIOKCHUSA KPATHBIX HHTCI'PAJIOB
KoHnTposibHOe TeCTHPOBaHUE

®opma aTTecTanumn

19-21

Bcero 4acoB mo JUCHUILIMHE

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbIX CPE/ICTB
MO JUCHMILINHE

«MaTteMaTHYeCKHHA AaHAJIN3)»

1. MeToabl KOHTPOJISA M OLIECHUBAHNS Pe3yJbTATOB 00y4eHUsI

Jl1sl KOHTPOJISL yCIIEBAa€MOCTH U Ka4eCTBA OCBOCHUS AUCHUIUIMHBI HACTOSIIIEH TPOrpaMMoit
IIPEyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOoCTHU (TEKYLIUI KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2. lllkana u KPUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUs

dopMa MPOMEeKyTOUHOI aTTECTANHM: IK3aMeH

HpOMe)KYTO‘IHaH aTTeCTaluid 06yt1a}0mnxc;1 B (bopMe 9K3aMCHaA ITPOBOAUTCA I10 pE3yJIbTaTaM
BBINIOJIHCHHU A BCEX BUIOB yqe6H0171 pa6OTLI, MpEeaAYCMOTPCHHBIX y‘IC6HLIM IJIAaHOM MO JaHHOM JMCIU-
IJIMHE, IIPpU 3TOM YYUTBIBAOTCA PE3YJIbTAThl TCKYLICT'O KOHTPOJIA YCIICBACMOCTU B TCUCHUC CC-
MCCTpa. OHGHKa CTCIICHU JOCTHXXCHUA O6y‘laIOH_[I/IMI/IC$I IJIAaHUPYEMBIX PE3YJIbTATOB o6yquH$1 1o
AUCHUIIIIMHE ITPOBOAUTCA IMpENIoAaBaTeIiEM, BEAYIIUM 3aHATUA 110 JUCHUIINIMHEC METOIOM 3KCIIEPT-
HOM oueHku. Ilo utoram HpOMe)KYTOLIHOI‘/'I aTTeCTaluy 110 AUCHMIIIINHC BBICTABJIACTCA OLICHKA «OT-
JIMYHO», «XO0POoLI0», «YAOBJIICTBOPUTCIIEHO» WUJIIN «HCYHOBJICTBOPUTCIIBHOY.

HIxaJja oneHUBaHUA Onucanne

BrimonHeHsl Bce o0si3aTeslbHbIE YCJ0BUSI NMOATOTOBKHU CTY-
JAeHTa K HPOMEKYTOYHOH aTTecTalluM, IPEelyCMOTPEHHbIE
IpOrpaMMoil TucuuIuIMHbL. CTyAEHT NEMOHCTPUPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTeIsIM, IPUBEICHHBIM B
OtnnuHO TabIUIax, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBBIKAMU, MPUMEHSAET UX B CUTYallUsX MOBBIIIEHHOW CIIOKHO-
ctiu. Ilpu 3TOM MOryT OBITH JONYILIEHBI HE3HAYUTEIbHbIE
OLIMOKH, HETOYHOCTH, 3aTPYAHEHHUS IpPH NEepeHoce 3HaHUU U
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE 3a/1a4H.
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Xopoo

Brimmonnensl Bce o0si3aTesibHble YCJ0BUSI NMOATOTOBKHU CTY-
JeHTa K HNPOMEKYTOYHOH AaTTecTAalluM, IPEIyCMOTPEHHbIE
nporpaMMoil tucturuinbl. CTyA€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEJCHHBIM B
TabynIax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMu. B TO ke BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbI€ TOTPEIIHOCTH, 3aJaud pellaeT ¢ HeJOoYeTaMu, He BIIHSIO-
HIMMH Ha OO X0/ peLIeHHUs.

y,[[OBJ'I@TBOpI/ITeJ'IBHO

BrimonHeHsl Bce o0si3aTeslbHbIE YCJOBHSI NMOATOTOBKHU CTY-
JAEHTA K IMPOMEKYTOYHON aTTecTauMu, IIPEeIyCMOTPECHHbIE
nporpaMMoil TuciuIuinHbl. CTyA€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMECHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NPUOOPETEHHBIMH 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMu. Ho TOKa3bIBaeT HeryOOKHe 3HAaHUS, TIPU OTBETE HE
JIOITyCKaeT IrpyObIX OMMOOK MITH MPOTUBOPEUHIA, OJTHAKO B (op-
MYJIMPOBaHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXKIY aHa-
JIM30M, apryMEHTAllMed U BBIBOJAMM, B PEIIECHUU 3a1a4 MOTYT
coJiepKaThCs rpyOble omKOKU. [{i1st mosTyuyeHus npaBUIbHOIO OT-
BeTa TPEOYIOTCSl YTOUHSIOIINE BOIIPOCHI.

HeynosnerBopurenbHo

He BbimosiHeHbl 00si3aTe/ibHbIE YCJIOBHSI NMOATOTOBKH CTY-
AEHTAa K HNPOMEXYTOYHON aTTecTauMu, IPeayCMOTPEHHbIE
nporpammont aucuuiuivisl, MW cTyaeHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEAECHHBIM
B TaOJMIIaX, TOMYCKAIOTCS 3HAUUTENbHBIE OMIMOKH, TIPOSBISETCS
OTCYTCTBHUE 3HAHUM, YMEHMM, HABBIKOB IO PALY ITOKa3aTelew,
CTYAECHT UCIBITBIBACT 3HAUYUTEIbHBIE 3aTPYAHEHUS [P ONEPU-
POBaHMU 3HAHUSMU U YMEHUSIMMU.

3. OueHo4YHbBIE CPeCTBA

/i

HanmenoBanue
OLIEHOYHOTO Cpex-
CTBa

IIpencrasnenue ome-
HOYHOI'O CpE/CTBa B
DOC

Kpatkast xapakTepuCTHKa OIICHOYHOTO
cpeacTBa

KonTponbnas (ca-
MOCTOSITEJIbHAs)
pabora

(KP)

CpeacTBo NpoOBEPKH YMEHHUH NPUMEHSATH
MOJTyYeHHbIE 3HAHUS JJIS pelIeHus 3a1a4
OIPEAEIEHHOrO0 THUMA IO TEME WU pas3-
neny

KOHTpOHBHLIC 3aaa-
HUA
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2 | Pacuerno-rpagu-
yeckas pabora

(PTP)

CpencTtBo IMpOBEpKH YMEHMI IPUMEHSTH
IIOJIyYEHHBIE 3HAHUs 110 3apaHee oIpele-
JICHHOM METOJIMKE /I PELICHMS 3a1ad
WY 33JaHAW 10 MOJYJI0 WIM JUCLU-
IIJIMHE B LIEJIOM.

KommnekT  3amanuii
JUTSI BBITIOJTHEHUS pac-
YeTHO-TpapUIECKOM
paboThI

YcTHbIM onpoc co-

CpeI[CTBO KOHTPOJIA, OpraHUu30BaHHOC KaK
cricnuajibHas 6ecena neaarornucCKoro pa-
OOTHHKA C O6y‘IaIOHII/IMCH Ha TEMBbI, CBi-

Bomnpocs o

CKHUX 3aJIaHUH.

3 OecenoBaHue, 3aHHBIE C M3y4aeMOi JUCIUILIMHOMN, U pac- | TeMam/pa3ziesam auc-
(YO) CYHMTAHHOE HA BBISICHEHHE 00beMa 3HAHUIA UTUTAHBI
00y4aIoIIErocs Mo OIpeaereHHOMY pa3-
Jeny, TeMe, mpobeMe u T.1.
CucTeMa CTaHAapTH3UPOBAHHEIX 33 IaHHUH,
Tect MO3BOJISTIOIIAS aBTOMATU3HPO-
4 Bapuanr tecra
(T) BaTh IIPOLIEAYPY U3MEPEHHs YPOBHS 3HA-
HUM U yMEHHUH 00y4aronierocs.
5 | Dk3ameHanuonusle | CpeicTBO NPOBEPKM 3HAHMI, yMeHMIl, | DK3aMeHAllMOHHEIE
OUIeTHI HABBIKOB. MOKET BKITIOYATH KOMILIEKC TE€O- | OHJICTHI
(35) pEeTHYeCKHX BOMPOCOB, 3ajay, HpaKTUye-

OI_IGHOLIHBIG CpeAcCTBa TCKYLICTO KOHTPOJIA YCIICBACMOCTH BKIIFOYAKOT KOHTPOJIbHBIC BOITIPOCHI

3.1. Texkyuiuii KOHTPOJIb

" 3a7laHUs B q)OpMC 0JIaHKOBOT'O TECTUPOBAHUA JII KOHTPOJIA OCBOCHHA O6y‘IaIOHII/IMI/IC${ pasaciioB

JTUACHUIUINHEL, iprem PI'P.

Conep:xanue pacueTHO-rpaduuecKux pador.

Pac4yerHo-rpadguyeckas padora Nel mo nuddepeHINATBHOMY HCHHCTCHUI0 PYyHKIMHA OXHOH

nepeMeHHOH

Kpatkoe copeprxkanue u 3Tanbl pacyeTHO-Tpapuueckoil paboTh:
[Ipenen yncnoBoil nocne10BaTeNbHOCTH, IIpeien PyHKINH.
HccnenoBanue GpyHKIIMM HA HEPEPBIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKIUH.

HccnenoBanue GyHKINHU, TOCTPOCHUE IPa(UKOB.

PacueTHo-rpaduyeckas padora Ne 2 no pyHKIUAM HECKOJIbKUX NMepeMeHHbIX.

Kpatkoe coznepkanue pacyeTHo-rpaduieckoil paboThI:
@OYHKINY HECKOJIBKUX NEPEMEHHbIX. YacTHbIE MPOn3BOAHbIE. [IpON3BOHBIE OT CIOKHBIX PYHK-
muil. [Tpon3BoiHAs 110 HANIPABICHUIO U TPAMEHT. DKCTPeMYM (QYHKIIMU ABYX MEPEMEHHBIX.

PacueTHo-rpaduueckas padora Ne 3 1o HHTErpajibHOMY HCUYHCIEHUIO.

Kpatkoe copepxkanue u 3Tansl pacueTHO-TpapuuecKoil paboTh:

Ilepswiii sman:

Mertoanl HHTCTPHUPOBAHUA. Brruncienue HCOMPCACIICHHBIX UHTCIPAJIOB.

Bmoporti sman:
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[TpunoxeHus onpeneNeHHbIX HHTErpajoB. MccaenoBanue cXoIMMOCTH HECOOCTBEHHBIX HHTEpa-
JI0B.

KommiekT 3aganuii
JIJIS BBINIOJIHEHHSI pacuyeTHO-Tpaduveckux pador (PI'P)
0o guciuiuiniae «MareMaTH4ecKuil aHAJIN3»

Teopust npenenoB u 1udpdepeHupoBanne (PYHKIMH OXHOM NepeMeHHOI
1. Haiitu npenenst:

i (2—n)2—(1+n)2 _
im lim

Jn+2-38n*+3

N> (1+n)2—(2—n)2' e 4N+54n

2 n*
im[ 20" 43 imn( -n), (n-10\"
o 202 41 e +1 lim | |

\ )

nox n+l )

2% +11x +1 . 2
lim S . lim 4XE .
x>-3 X+3 x>0 sin- 3
lim 2" - 5" lim Sin3x lim (1- 3x) g7«
oo 3n+2 " 5n x—0 1 _ ex2 x—>+0

0, x<-m

2. VccnenoBaTh Ha HEMIPEPHIBHOCTD M BBIIIOJIHUTH YEPTEXK: Y = J sinx, —m <x<0

ﬁn, x>0

3. Haiitu npousBoaHyto QyHKIMH:

2(3¢ +4x2 - x - 2)

y = Inarcsin \Zifeu

y:

15\ + X
(X_3t2+1
y = arctg 9X 19X I
V2 3
ly=snf o)
y=sin _ .t
3
yzLGX —arctg2;+sinln2x
3sin(12x+1) y J1-222
X+2
y = arctg® In—*’& X3
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- 1= ()
sin(x-2y)+ y =7Xx - x=e'cdst, y=e cost

4. CocTaBUTh ypaBHEHHs KacaTeIbHOW M HOPMaJlM K JIaHHOM KpUBOIM B TOYKE C aOCIMCCOM X, :

y=x2+8Jx-32, x,=4.

2
5. [IpOBECTH TOMHOE HCCIEAOBAHHE U TOCTPOUTH rpaduk | (X)=x"+ —
X
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DYHKIMHU HECKOJbKHX NepeMeHHbIX

. 2 2
1. HaiiTu 9acTHBIC MPOU3BOJHBIC BTOPOTO MOPSKA, YOCAUTRCA, 4TO Z' = @ 7= X° +3y

Xy z yX Xy

2
2. Haiitu rpaguent Gynkiun  z = f(X,y) BTouke M, (X, Y,): Z Y , M,(4,6).
X

3. ccnenoBaTh Ha SKCTpeMyM QYHKIHMIO Z = X2 — X+ Y2 +2V.

HNuTerpupoBanue
Berunciaursb HEOIPEACICHHBIC HHTEIPaJibl
dx
) —,  [x-27%dx, _[(X +1)e¥dx [xcos3xdx, [e*cosxdx,
2(X + X
Xx+18 in®
dx dx dx X+1 sin® x
’ ’ X - X + 2
e oxsts” Lrexss S XTOKFD L do [, A
Beruucianrsb ONpeacJICHHbIC HHTEI'PAJIbI
.6 1 dX L ¢ dX
[ 3sin? xcos xdx, [—, [(x-1)¢'dx, [———,
0 0~ 1+ 3x 0 1 X~ 7+1InXx
6 dx 2 14+ X2 4 g 1x% + 2X
[——— ] dx, | , —
11+43x-2 aretgx (—3964——5)—2 _[ dx,
L . , X +1
\3 X3 2 .6 1 dX
A
[ —dx, [ 4-x%dx, jssin2 X cos Xdx , I—
0 ‘\_1+ X2 0 0 0 \_1 + 3x
1 e dX
— X - —
J;(X Letdx, Ixx7+lnx'

Heco0cTBeHHbIE HHTETPaJIbI

1. YKa)KI/ITe, KaKo# 13 HeCOOCTBESHHBIX HHTCETPAJIOB ABJIACTCA CXOAAIINMCA

[ o —

axdx, Jx dx [LCdX.

1 1 1

2. Beraucinuts uHTET pall, YCTAHOBUTH €ro CXOAUMOCTD NUJIN PACXOAUMOCTDb dx

—00



I 1+ x?

0

3. BbIUHCIUTD HHTETPAII, YCTAHOBUTH €r0 CXOMMOCTD HITH PacxoauMocTh | In xdx
1

4. BolYHCIIMTH HECOOCTBEHHBIH MHTErpal f—— , YCTAHOBHTB €I0 CXOAUMOCTh HIIH
04X

pPacxoaumMocCThb.
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1
dx
5. BBILII/ICJ'II/ITI) HCCOGCTBCHHBIfI I/IHTeraJ'I —2, }’CTaHOBI/ITB €ro CXoanuMocCTb UJin
X
-1

PaCcXoaAuMOCTD.
© dx

6. Berauciauts HUHTCI'pall, YCTAHOBUTD €ro CXOAUMOCTb HJIK PACXOANMOCTD J.]_ 2
+ X
—o0

0

7. Beraucnuts HHTCTpall, YCTAHOBUTDH €0 CXOAUMOCTD UJIM PACXOJUMOCTD ‘{ln xdx

1d
X
8. BeuucIuTh HeCOOCTBEHHBIM HHTETPAT I—Z, YCTaHOBUTB €TI0 CXOAUMOCTb WIH
X
-1

PaCXoAuMOCTD.
KpaTHbIe HHTErpaJjabl

1. '3MeHuTh NOpSAA0K HHTETPUPOBAHUS B ABOMHOM MHTErpaje

2 6-x 1 2-y

a. _[dx_[f(x, y)dy, b. J'dy J: f(x, y)dx.

Y

2. Boiuncauts ”;(10 — x? — y?)dxdy, D={(xy)|1<x<2, 0<y<2}.
)

3. Beruucnurs

H (12x2 v +16x%y? )dxdy;
D

D: x=1,y=x, y=—J/x
4. BLIYUCIUTD

[[(x? + y)dxdy, D — MHOKeCTBO TOUEK MIOCKOCTH, OTPAaHUYEHHOE TMHUAMU
(D)

y=x/2, y=2x, y=2/x (x>0).

5. Haiitu niomaas Gurypsl, orpaHU4e€HHON TaHHBIMU JTUHUSIMU
y=3x, y=4e", y=3 y=4

6. HaiiTu momaans GUrypsl, OrpaHUYeHHOM TUHUAMU Y = X2, Yy = —X + 2

8. Haiitn o0beM Temna, mosrydeHHOTo BpaiieHueM BOKpyr ocu OY (urypsl, orpaHUYeHHOW JIMHU-
s y=x3, y=1 x=0.

9. Haiitn o0beM Temna, MoTyd4eHHOTO BpalieHueM BOKpyr ocu OX ¢urypbl, orpaHH4eHHON JTHHU-
SIMHA y:XZ, y2 =X.
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KonTpoJsbHbIe padoTsl (IpuMephI)
BapuaHT

1. NoctpouTb rpadumk: Yy = 3C0S 2X
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2. Hantn npegensl:
(5-n)"+(5+n)° 1- cos 2x X3 —x2 —x—2

1) lim 2)lim———— 3) lim
> (5-n)2~(5+n)° 0 g2 1 o2 x° = 2X% +X—2

. (1+xC0S2X & .
4) lim /52 — x -1 5) Ilm(M\*m Ilm(x— x2—x+1)
w2 IN(x-1) x>0 14 XCOS X | x> N

\ J
[—x, x<0

3. WccnenoBaTb Ha HEMPEPbIBHOCTb M BbINONHUTL YepTexk: Y = X?, 0< x<2
3, x>2

BapuaHTt

1. Haiitn npoussoaHyto Y, :

a) y =arctg® In—>%- 6) y=(\/x_)

X+ 2
X3
B) sin(x—2y)+__=7x r) x=e"tcost, y =e' cost
y
(1 1 )
2. Haittm |imt—— J
x>0 | X aI‘Cth

» 1

3. MpoBecTu NoaHoe UccaefoBaHNE U MOCTPOUTL rpaduK f (X) =X + —
X

Bapmuanr.

ou

Nel. Beruucnutb MMPOU3BOAHYIO ITO HAIIPABJICHUIO —— U HalTH MOAYJb BEKTOpa rpaiuCHTa JJisd

oS
X

dyuxmn U =2XY + Y + 2% Brouxe A(6;9;1) B Hanpasiennm, COCTABIAIOWEM ¢ OCSMHI KOOp-

3 6 T
qumar yrosr C0SOL = cosB=_,y<_.
7 7 2
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No2. UccnenoBaTh Ha SKCTpeMyM () YHKITHIO

Ne3. z = In(y — x*4),

Bapuant

Boiuucanumoe:

. . az
X= sInt, y=cost. Haiitu E

z=xy(1-4x? —4y)-5.
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16 2
dx

1. | ——. 2. [(2x+1) - Inxdx .
'£|).\_X_2 J-l( )
3x% -4 sin® 3x x_1
3. _[—2 dx. _[de. 5. j——dx.
X2 + 4X 4. J cos” 3x

\4-2x—x?

1. BblUMCIHUTH UHTETPAJIBIL:
+o0

o0
_[ xe™ dx . J‘L_
1 e X+ +Inx

N300pa3uth 001aCTh MHTETPUPOBAHUS M U3MEHUTH TOPSAOK HHTETPUPOBAHUS B IOBTOPHOM WHTE-

rpaie

\25* X2

_j4 dx ! f(x; y)dy.

Brerunciauts IJiomanab q)HprBI, Ol"paHI/I‘IeHHOI‘/‘I JJMHUAMHAN
y=2-X2, y=X

BapuaHT 3ajaHNi TPEHHPOBOYHOI'0 TECTA.

3agaun

_ arcctgyx dy -2
X

luactbl. y=sininx, y,y’' -2 2.y 3. y=3x% +xe*,%=2,0x=0,1, Oy-?

4. HaltTn Npon3BoaHyto Y, :

_ arctg7x
a) y:stin4x 3 6) y=X
X

B) e+ L= cos 3x r) x=cost+sint, y=sint—tcost
X

5. Mccneposathb Ha akcTpemym T (X) = (X —3)2 (X —5) .

2X

6. HaitTu nHTepBasibl MOHOTOHHOCTM Y = —.
X

3

X
7. HaitTn Hanbosbluee, HauMeHbLuee 3HauYeHne GyHKLMUM f(x) =__-16x wa otpeske [_5’1] :

_ 2 _
8. MoCTPOUTb KacaTeslbHYIO K rpaduKy GyHKLMK f (X) = 3arccos X° B Touke X = E
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2 yactb 9. Haintm npegensbi:

(3+ n)2 —(2+n)2

1) lim .
e (2+n)2—(1-n)

tg2x

2)lim
X—0 e2x -1

X2 +2x-3

3) lim

>3 x° +BX2 +6X

tg5Sx

4) lim——
wE 193X
2
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3 yacTtb
0, x<—-m

10. WUccnepoBaTb Ha HEMPEPBIBHOCTb U BbIMONHUTL YEpTENK: Y = Jsin X, —m<x<0.

[n , x>0
X3
11. MposecTu nonHoe uccneaosaxue u noctpouts rpaduk f (X) =—; T
X -
KonTpoJsbHbie padoTsl (IpuMepbI)
BapuaHTt
1. NoctpouTb rpadmk: Yy = 3C0S 2X
2. Haiitu npegenl:
2 2
(5-n)" +(5+n) 1- cos 2 X3 —x2—x—2
1) lim . 2)lim——— 3) lim
= (5-n)2—(5+n) 0 @2¢ 1 o2 xS =2 + X2
) _ (1+xc0s2X ¥ ..
4) limx2 — x -1 5) lim = —6) Ilm(x—xzxz_—xggl)
w2 IN(x-1) ool 1+ X Cos X | x>

[—x, x<0

3. WccneoBaTh Ha HEMPEPBLIBHOCTb M BLINOAHUTL YepTex: Y = X2, 0 < X < 2
3, x>2

BapuaHTt

1. HaitTv nponsBoaHyto Y, :

a) y =arctg® In—~%- 6) y:(J;)

X+2
X3
B) sin(x—2y)+__=7x r) x=etcost, y=e'cost
y
1 1 )
2. Haittu Iimt—— J
x>o| X arctgx
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3. [POBECTH NOAHOE CCAeA0BaHNE W MOCTPOUTb rpaduK | (X) =X .
X

Bapuanr.
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ou

Nel. Berauciauh NpOM3BOJHYIO 110 HANPABIECHUIO —— Y HAWTH MOYJIb BEKTOPA IPaJUeHTa s

0S
X

dynkmmn U =2XY + Y + 2% Brouke A(6;9;1) B HanpasieHmu, COCTABISIOMEM C OCIMHI KOOD-

3 6 T
cosa. =_, cosP=_, y<_.

7 7

JUHAT YTI'JIbL

Ne2. UccnenoBats Ha sxcrpemyM dyrkmmo Z = Xy(1—4x2 —4y) -5,
4 dz

N3.z=In(y—Xx ), X=-sint, Y=CO0Sl. Haiiru e

Bapuant

Boiuucanume:

o dx i
. !‘ —_— z.f(2x+1)- In xdx .
\X—2 . 1
3x° -4 sin® 3x -1 dx
- dx. R
3. I 2 4 Ax ax. 4. Icos2 3x > Ix4—2X_ x’
1. B_IEOIOHI/ICHI/ITI) HHTErPaJIbL: o
jxe‘x2 dx . I dX_
] e X+ InX

MN306pa3ntb 061acTb MHTETPUPOBAHNA U USMEHWUTL MOPAAOK MHTErPUPOBAHNA B MOBTOPHOM UHTErpase

\25* X2

J;dx l f(x; y)dy.

BbluMcAnUTb Naowadb ¢GUrypbl, OrpaHUYEHHOW SIMHUAMMU

y=2-x% y=X.
BapwuaHT 3agaHuii TPeHUPOBOUYHOrO TecTa.

3apgaum

_ arcctgdx dy—?
X

lyactbl. y=sininx, y',y"—=? 2.y 3. y=3x% +xe*,%=2,0x=0,1, Oy-?
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4. HaiTn npoussoaHyto Y, :

a) y = 3[sin* xS
x

) ¥ +X = €0S 3X

X

arctg7x

6)y=X

r) x=cost+sint, y=sint—tcost
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5. Mccneposathb Ha akeTpemym | (X) = (X —3)2 (X —5) .

2X

6. HalT1 nHTEpPBaNbl MOHOTOHHOCTM Y = — .
X

3

X
7. HaiiTn Hanbosbluee, HaMMeHbLLee 3HaYeHne GYHKLMUM f (X) =__ —16X Ha otpeske [_5’1] :

_ 2
8. MocTponTb KacaTenbHyo K rpaduky GpyHKLMM f (X) = 3arccos X° B Touke X = _.

2
2 yactb 9. HainTu npegensi:
(3+n)" =(2+n)’ tg2x X2 +2x -3 tg5x
1) lim 2)lim 3) Iim—— 4) lim——
"~ (24n)2—(1-n)’ 20 -1 oyt 46X o” 13X
3 yacTb
0, x<-m

10. Uccneposatb Ha HEMPEPbLIBHOCTb U BbIMONHUTL YepTexK: Y = sinx, —m <x<0.

[n, x>0

3
X

X —4

11. MposecTu nosHoe uccnesosaHme u noctpouts rpaduk f (x) =

Kpurepun ouenku:

- OIIEHKA «3aUTEHO» BBICTABIISIETCS CTYJICHTY, €CJIM OH PETYJISIPHO B TEUCHHE CEMECTPa MPEACTABIISIT
pELIeHUs 3a/1a4, BBIIOJHUI MTOJHOCTHIO BCE 3a/IaHMsI ¥ UX 3alIUTHII, OTBETUB Ha BOIIPOCHI Ipeno/ia-
BaTes;

- OIICHKA «HE 3aYTEHO» BBICTABISIETCS CTYJIEHTY, €CJIM OH HEPETYJISIPHO B TEUEHHE CEMECTpa Mpe-
CTaBJISIJT PEUICHUS 3aJ1a4, BBITIOJHWII 33JJaHUsl HE MOJTHOCTHIO MIJIM BOOOIIE HE TIPEACTABIISIT PaOOTHI
Ha IIPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX HA BOIPOCHI IPEMOIaBATEIIS.

Jlj1g mpoBeieHus TEKYILEro KOHTPOJIS 3HAaHUI CTYJEHTOB B TUCTaHIIMOHHOM (popmare B pasz-
paboTtanHbIX Kadeapoil «MaremaTrkay OHJIAHH-KypcaX MMEIOTCS MPOMEKYTOUHbIE (MPOOHBIE) Te-
CTBI.

3.2. IIpoMesKyTOUHASA aTTECTALUA

[TpomexxyTouHast aTTecTanus - (9K3aMeH) MPOBOJUTCS 10 OUieTaM B YCTHOU (opMme.
BpewMs 1151 ToArOTOBKM OTBETA Ha BOTIPOCHI HE OoJiee 45 MUH.

burner BKiIIo4aeT TeOpeTUUECKUI BOIIPOC U 3aJa4H.

KoMruiekTsl sK3aMeHaIMOHHBIX OMIIETOB XpaHsTCs Ha Kadenpe «MareMaTukay.
Tunosbie BApUAHTHI OMJIETOB MPUJIATAIOTCH.
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KommuiekT Bonpocos

o mucrmiuiniae « MareMaTud4eckKuid aHaJINU3»
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10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.

orwdPE

JudpdepeHunanbHOe HCHUCTeHHEe PYHKIMNA OXHOM NepeMeHHOoH

[ToHsTHE TEPEMEHHON BEJIMYMHBI U 00JIACTU €€ U3MEHEHHUS.

MOHATHE (QYHKIIMOHAILHOW 3aBUCUMOCTH, KiTaccuuKamms pyHKIIHHA.

OmnpeneneHne 1 TUIBI YUCIOBOM MOCIEI0BATEIHOCTH.

[Ipenen 4ncnoBoi MOCIEIOBATENBHOCTH. ApU(METHUECKUE ONepalli HaJl MOCIEeI0BATEIbHO-
CTSIMH.

VYcnoBus CyliecTBOBaHNS KOHEUHOT'O MIPEJIesia YMCI0BOM IOCIEA0BaTENbHOCTH (Teopembl Ko
u Beiiepmpacca).

Bropoii 3amedarenbHbIi Ipeael.

IIpenen pyuxuuu. Onpenenenus. I 'eomeTpudeckas HHTEpIIpeTaL|s OHATHS Ipeena PyHKIUH.
CaoiicTBa npe/esos.

beckoneuno Masbie, 6eCKOHEUHO OObIIHE PYHKITUH.

IIepBbIil 3aMeUaTENbHBIN IIPEIE.

beckoHeuHO Maible BeIMUYMHbI. DKBUBAJIEHTHbIE OECKOHEYHO MaJlble U MX UCIOJIb30BAHUE IIPU
BBIUUCIICHUH TIPeIesIoB. Taluia SKBUBATIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepbIBHOCTh PYHKIIMM B TOUKE M Ha poMexyTke. OqHocTopoHHMe mpenensl. Kinaccuguka-
U TOYEK pa3pbiBa rpaduka.

CaoiicTBa GyHKIIHI1, HEMPEPBIBHBIX HA OTpe3ke (Teopembl Beliepmitpacca, bonbiano — Komm).
[IpouzBoanas. ['eomerpuueckuii u puU3NUIECKUit CMBICT pon3BoaHON. KacaTenbHas u HopMmalib
K TJIOCKON KPUBOM.

Tabnuia npon3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

CBs3b MEXy CYIIECTBOBAaHUEM IPOU3BOIHON (DYHKIIMM B TOUKE U HEMPEPHIBHOCTHIO (QYHKIINUU
B TOM 7K€ TOYKE.

[Ipon3BosHas cyMMbI, IPOM3BEAEHUS, YacTHOTO. [Ipon3BogHas ClI0KHON 1 00paTHON (QyHKLHUI.
[Tpou3BoaHas mapaMeTpUUYECKH 3aJaHHON QYHKITUH.

ITpousBosnHas GyHKLUNH, 33 JaHHON HESBHO.

HuddeperunpoBanue CI0KHOM MOKa3aTeTbHON (PYHKINH.

Huddepenunpyemocts. Auddepenunan. 'eomerpuueckuii cMmpica quddepeHnmaa.
[IpousBonHbie U AU PepeHInanbl BEICIIUX MOPSIKOB.

OcHoBHbIE TeopeMbl AU epeHnnanbHoro ucurciaenus (Teopema depma, reopema Poss, Teo-
pema Jlarpanxa, Teopema Komn).

IIpasuno Jlonurans.

Muorouien Teiinopa u ero corictBa. ®opmyna Tenopa. Octatounslii wieH popmyiibl Telmopa
B ¢opme Jlarpanxa u Ileano.

AcuMnToThl rpa@uka GyHKIIH.

OkerpemyM. Heobxomumoe ycinoBue skcTpeMyMma.

JlocTaTOuHBIE YCIOBHS SKCTPEMYMA.

JloctaTouHOE ycnoBue Bo3pacTaHus (YObIBaHUS) QYHKIIHH.

HaulGonbiiee n HanMeHblliee 3HaU€HUs PYHKITUN HA OTPE3KeE.

BbInmyki10cTh, BOTHYTOCTb, TOUKa Meperuda. JloctarouHoe ycia0BHUe BOTHYTOCTH (BBIITYKJIOCTH).
Heo6xomumoe yciaoBue Toukn neperuoda. Jloctatounoe yciaoBue neperuoa.

OOm1ast cxema MOCTPOEHUs U UCCle0BaHus rpaduka GyHKIMH.

DOYyHKIUH HECKOJBKHUX MePEeMEHHbIX

Omnpeznenenue U reOMETPUUECKUN CMBICT (QYHKIIUH JIBYX MIEPEMEHHBIX.

JIluaun ypoBHS QYHKIUU IBYX [TEPEMEHHBIX.

YacTHble MPOU3BOAHbIE (YHKIIUN HECKOIBKUX MEPEMEHHBIX, UX T€OMETPUUECKUIN CMBICI
@DYHKINY HECKOJIBKUX MEPEMEHHBIX, TOHITHE MOJIHOTO0 tuddepenuana.
JuddepenumpoBanue cI0KHbIX QYHKIMNA HECKOIBKUX MEPEMEHHBIX.
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6. IIpom3BoaHbIE BBICIINX MOPSIKOB (PYHKIIMU HECKOJIBKHX IepeMEeHHBIX. CMeIIaHHbIe IPOU3BOI-
Hele. Teopema IlIBapna.

[Tpon3BoHas PYHKIIUN HECKOJIBKUX MEPEMEHHBIX MO HAIPABICHUIO.

[TpousBoaHas MO HAMPABIECHUIO U TPAIUEHT CKAISIPHOTO MOJIS.

OKcTpeMyM (QYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

0 HeoOxoaumoe u goctaTogHOE YCI0BHsI SKCTpeMyMa (DYHKIIUU ABYX MEPEMEHHBIX.

HHTerpajbHoe HCUHMCIEHHE

[TepBooOpazHasi, HeonpeAeNeHHbIH HHTErpal. Tabina OCHOBHBIX HHTETPAJIOB.

3aMeHa NEPEMEHHON ¥ HHTErPUPOBAHUE 110 YACTAM B HEONIPEACICHHOM UHTETpae.

HuTerpupoBanue ¢ MOMOIIBIO OIBEICHUS 1O/ 3HAK AuddepeHimana.

WHTerpupoBaHue paluoHAIbHBIX Jpo0eii.

HHuTerpupoBaHue Mo 4acTsM U 3aMeHa IEPEMEHHON B ONPEECIIEHHOM UHTETpaIe.

WuTerpupoBaHue TPUTOHOMETPUYECKUX (PYHKLIUN, OCHOBHBIE IIPUEMBI.

HuTerpupoBanue uppayoHaibHbIX (PYHKINMI.

VYHuBepcanpHas TPUTOHOMETPUYECKast IOACTAHOBKA.

OmnpeneneHHblil HHTErpal U ero cBoiictBa. @opmyna Hetotona — Jleitbuuna.

10. [IpunoxxeHus onpeeeHHOro HHTErpaia K peeHn0 TeOMETPUUECKUX U (PU3NUECKUX 3ajay.

11. BeruuciieHne mioimajiel ¢ MTOMOIIBI0 OMPEACICHHOTO HHTErpaa.

12. Boruucnenue mionaay 1 JJIMHbl KPUBOH, 3aJaHHOM ypaBHEHUSIMU B TapaMeTpUuecKoi hopme.

13. Beruncnenue nionaaym KpUBOJIMHEHHOI0 CEKTOPa B MOJIAPHBIX KOOPAWHATAX.

14. Beruucnienue miomaeil B IpsMOYTOJIbHBIX U MOJIIPHBIX KOOPAMHATAX C IOMOIIBIO ONpeAEsIeH-
HOT'0 MHTErpaJa.

15. Boruucnenue JUIMHBL YTH € IIOMOLIbIO OIPEEICHHOTO UHTErpaja.

16. Beruucnenue [UIMHBI IyTH KPUBOH, 3aIaHHON ITapaMeTPUUYECKH.

17. Boruucnenue oobema Tela BpalleHUs ¢ TOMOIIIbIO ONPEAEICHHOT0 UHTErpaa.

18. Berunciienue miomna M moBEpXHOCTH TeJla BPAICHHUS.

19. Heco6cTBEeHHBIE MHTErPaIIbI IEPBOTO M BTOPOro Tuna. [IOHATHS CXOOUMOCTH U pacX0oAUMOCTH
HECOOCTBEHHOTO MHTETpaJa.

20. HecoOGcTBeHHbIE MHTETPAJIBI OT Pa3pbIBHBIX (DYHKIIHIA.

CoNoO~LNE

TunoBble BApUAHTHI OUJIETOB
IO AMCHUIIIINHE «MaTeMaTHYeCKUH aHAJIHU3»

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAIIUM
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJEHME BBICILEI'O OBPA3OBAHUA
«MOCKOBCKHWH NOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKWIA NOJUTEX)
®dakynbTeT 0a30BBIX KOMITETCHITHH, Kadenpa «Maremartukay

JucnumnuHa «MaTeMaTHYeCKU aHaIn3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBoobOpasHas, HeonpeaeneHHbIH nHTerpai. Tabnuia OCHOBHBIX HHTETPaJIOB.
dx

2. BrrancnuThs HeoNpeIeIeHHBIN HHTETPa J‘
L5-x+5-x

3. Haiitu rpaauenT QyHKIUH Z = y\_X_y BTouke M,(1,4).
40



4. VYxaxwure, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBIISETCS CXOMSIIIUMCS

[e]

| uxdx, [ x%dx, J'xx—5dx .
1 1 1

5. HaiimuTe s5KCTpeMyMbI M TOUKH reperuda Gpyukiun y = (X —1)e™.

YTBepxkaeHo Ha 3aceqannu Kadeapsl MaTemMaTrku « 03» 05 2023 r., mpotokon Ne 10

W.o. 3aB. kadeapoit H.B. BacuibreBa / /

MUWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHNS POCCUNCKON ®EJIEPALIMU
®EJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUPEXJEHUE BBICILIEI'O OBPA3BOBAHUS
«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHMMU IOJUTEX)

@DakynpTeT 0a30BBIX KOMIIETCHIIUH, kaenpa «Maremaruka»
O6pazoBarenbHas nporpamma 15.03.03 «[Ipuknannas MexaHuka
Kypc 1, cemectp 2

IK3aMeHALUOHHBIN OujteT Ne 1

1. HecoOcTBeHHBIC HHTETPAIIBI IEPBOTO M BTOPOTO TUIA. [IOHATHS CXOJMMOCTH U PACXOJIUMOCTH
HECOOCTBEHHOTO MHTETpaJa.
t 2t?

’ y = .
1+ 8 1+

2. Haiiti mpou3BoaHy0 QYHKINH, 33JaHHONW TApaMETPUIECKU X =

3. HCCHCI{OBaTB Ha 5KCTpEMYM (bYHKI_H/II'O = X2 - X+ y2 + 2y
.6

4. BplUUCINTH ONPEIETICHHbIN HHTErpaj _[SSin 2 X cos xdx .
0

5. Haiiti 00bem Tena, moydeHHOTo BpamnieHneM Bokpyr ocu OX ¢urypbl, orpaHiYeHHON JTMHU-
amn y=X3, y=1 x=0.

YTBepkeHo Ha 3aceqannu kKadeapsl MatemMaTrku « 03» 05 2023 r., mpoTtokon Ne 10

W.o. 3aB. kadeapoit H.B. Bacuinesa / /

Ji1g mpoBeieHH s IPOMEKYTOYHOTO KOHTPOJIS 3HAHUM CTYZICHTOB B IMCTAaHIIMOHHOM (hopmMare
B pa3paOoTaHHBIX Kadenpoi «MareMaTHkay OHJIAHH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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